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<§) Method for sealing capsules. 

@ Method for sealing capsules having coaxial cap and 
body parts which overlap when telescopically joined, by 
evenly distributing a sealing fluid between the overlapping 
sections of the capsule body and cap parts followed by leav- 
ing it drying at room temperature or applying thermal en- 
ergy, by using a capsule wherein the cap part has on its inner 
surface wall an annular ridge or an arrangement which fun- 
ctions as an annular ridge, said arrangement being prefer- 
ably an arrangement of ridge segments and/or protrusions 
and spaced from said ridge or said arrangement towards the 
open end of the cap part there is arranged means at a spac- 
ing being sufficient to hold cap and body in an exactly coaxial 
position. 
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METHOD FOR SEALING CAPSnrre 

Die present invention refers to a method for sealing capsules 
using specially designed hard shell capsules. 

i 

Hard shell capsules are generally made from gelatin or other 
hydrophylic materials, preferably from gelatin using the 
dip-molding technique. These capsules have cylindrical, 
telescopically joinable coaxial cap and body parts, each having 
a side wall, an open end and a closed end, the cap and the body 
being adapted to be mutually joined. These capsules generally 
have some locking means. A typical hard shell gelatin capsule 
for example is being locked by a matching contact of a 
circumferential body groove with ridge means extending inward 
from the inner cap wall. 

These capsules are preferably used as a container resp. for the 
exact dosage for substances, e.g. pharmaceuticals and are pre- 
ferably made from a pharmaceutically acceptable grade of 
gelatin or other substances similar to gelatin in physical and 
chemical properties. 

These capsules have the disadvantage that the cap and body 
parts can be separated and rejoined without the opening of the 
capsule becoming externally visible or tanper-evident. 

It has therefore been suggested to seal these capsules with a 
sealing fluid, preferably a mixture of alcohol and water by 
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evenly distributing the sealing fluid within the overlap of the 
cap and body part of the capsule and leaving this wetted part 
drying at room temperature or applying heat to it. Such sealing 
processes are described in the European Patent Applications No. 
83 305 331.7 (Publ. No. 116 744) and No. 33 305 330.9 (Publ. 
No. 116 743) . These methods described hitherto give taraper- 
proof sealing, especially when heat is applied for the sealing 
process. Under the same conditions of application of heat it is 
possible to obtain liquid-proof sealings, but so far the nmtoer 
of leaking capsules is too high, especially when the capsules 
are filled with liquids of a low viscosity. The requirements as 
to the 1 iquid-proo f ness and the technique to achieve it are 
very high taking the increasing speed of the filling and 
controlling machines into account and that the speed of the 
sealing process must equal that of the filling machine. 

It has now surprisingly been found that using a certain new 
type of capsule gives excellent results on sealing with respect 
to quality and speed of sealing; the number of leaking capsules 
being negligible. 

The present invention relates in particular to a method for 
sealing capsules having coaxial cap and body parts which 
overlap when telescopically joined, by evenly distributing a 
sealing fluid between the overlapping sections of the capsule 
body and cap parts followed by leaving it drying at room 
temperature or applying thermal energy, characterized in that a 
capsule is used wherein the cap part has on its inner surface 
wall an annular ridge or an arrangement which functions as an 
annular ridge said arrangement being preferably an arrangement 
of ridge segments and/or protrusions and spaced from said ridge 
or said arrangement towards the open end of the cap part there 
is arranged means at a spacing being sufficient to hold cap and 
body in an exactly coaxial position. 
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The closed ends of the cap and tody parts may be hemispherical, 
conical, pyramidical, flat or may have any other form. Prefer- 
ably they are hemispherical, especially for dip-molded capsules. 

The annular ridge of the cap part is preferably circumferential 
and may be interrupted. The arrangement which functions as a 
ridge may e.g. be a number of protrusions or ridge segments 
which are arranged circumferentially. Such annular ridges or 
arrangements are known. If the cap is long enough there may be 
an additional annular ridge or arrangement which functions as a 
ridge. » 

The cross-section of the ridge can be a ring form or may have 
the form of a triangle or a polygon. The form, however, is not 
critical and depends on the manufacturing process of the cap 
part. 

The means to hold the cap and body in an exactly coaxial 
position does not follow directly the annular ridge described 
above but is spaced at a spacing long enough so as to properly 
exhibit its function. These means can be an annular ridge, 
preferably an arrangement of ridge segments and/or protrusions 
so as to hold cap and body in an exactly coaxial position. 

The optimum arrangement has shown to be a number of protrusions 
arranged in an annular ring form, preferably in a symmetrical 
form, preferably adjacent protrusions having all the same 
distance from each other. The minimum preferred number are 
three protrusions. 



The depth of the protrusions is so dimensioned that the open 
end of the cap part and the open end of the body part can be 
easily joined together; the protrusions contacting the outer 
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side wall of the body part and generating a slight pressure at 
the point of contact. There are arranged preferably 4, 5, 6, 7, 
8, 9 or 10 protrusions, more preferably 6, 7, 8 r 9 or 10 and 
most preferably 6 or 8. Ihey may have different forms as to the . 
cross-section, diameter, depth etc. Such forms of protrusions 
are known. Preferably they have all the same form and 
especially the same depth. It is also possible to use an 
annular ridge which is preferably interrupted. 

As mentioned the distance between the annular ridge, which is 
situated preferably at the upper part of the cap near its 
closed end and the means to hold cap and body in an exactly 
coaxial position is inportant. The means to hold cap and body 
in the coaxial position should not follow directly the ridge 
near the end of the cap. Of course the actual length of this 
distance depends on the size of the capsule resp. the cap. 

The annular ridge or the arrangement which functions as a ridge 
is located preferably at the upper part of the cap near its 
closed end, preferably within the upper 50% of the cap length, 
calculated to the total length of the cap and preferably within 
the upper 33% - 45% of the cap length near the closed end, 
calculated to the total length of the cap. 

The means to hold cap and body in an exactly coaxial position 
is located preferably within 50% to 95% of the cap length, 
calculated from the top of the cap, towards its open end, 
preferably within 50% to 85% of the total cap length calculated 
from the top of the closed end of the cap towards its open end, 
preferably within 55 - 80% and preferably within 65-75% of the 
total cap length calculated from the top of the closed end of 
the cap towards its open end. Within the range of 65 - 75% also 
two protrusions lead to acceptable results, especially for 
longer size caps, i.e. longer than 7 mm, pref - longer than 8 mm. 
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The distance between the upper ridge and the means to hold cap 
and body in an exactly coaxial position is preferably not less 
than 2 mm preferably not less than 2,5 mm. These measures are 
independant of the capsule size and especially suitable for the 
known capsule sizes 000, 00, 0, 1, 2, 3, 4, 5. For larger 
lengths of the cap the mentioned distances between ridge and 
the means may be also longer, preferably 3-5 run, and for long 
caps also more than 5 mm depending on the length of the cap. 

It is also possible to have more than one such means to hold 
cap and body, in an exactly coaxial position especially if the 
cap is long enough, for example if the cap encloses the greater 
part of the cylindrical body side wall or its whole length. Two 
ridges and/or two means may follow each other and are 
preferably situated within the limits given above. 

The body part may be smooth, i.e. without ridges or grooves. 
Preferably the body part has on its outer surface annular 
grooves or an arrangement of grooves matching with the ridge 
means of the inner surface of the cap so as to provide a 
substantially distortion-free, full lock between the cap and 
the body. 

If the capsule is pre-locked the protrusions match preferably 
with the groove means of the body part. The dimensions can 
easily be chosen by a person skilled in the art. 

The annular ridges and grooves may be interrupted in such a way 
that the spaces between the ridge segments act as vents to 
permit air to escape from within the capsule when joined. 



The annular ridge of the cap may be represented by a 
constriction of the diameter of the cap or may have two slopes 
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with an optional fiat surface in between. The argles of the 
slopes or of the constriction are not critical and limited only 
by the limitation given by the manufacturing process. It means 
for instance that angles which cause an entrapment of air in 
the commonly used dipping process are to be avoided, which is 
known to the man skilled in the art. 

The same is to be said for the dimensions of the protrusions. 
Different types of protrusions have become known and they are 
all suitable. Their basis can be e.g. oval f round or 
rectangular. The cross-section may have a round form or the 
form of a triangle or a polygon, e.g. two slopes and an 
optional flat surface in between. The angles of the slopes are 
not critical and only limited by the limitations given by the 
manufacturing process. 

A further embodiment of the present invention is that the body 
has a reduced diameter of the outer wall in the area of its 
open end compared to the diameter of the rest of the outer 
wall. This reduces the danger of an abutment of the free edges 
of the capsule body and the capsule cap when they are 
telescoped. The dimension of the constriction is not critical. 
Preferably the axial width of the recess is about 10 to 20 
times as large as its depth if the capsule body is produced by 
the dip-molding process. Preferably the contriction of the body 
matches with the closed end of the cap or a constriction of the 
cap to give a tight mechanical seal when the capsule is closed* 

A further embodiment of the present invention is that the body 
has no constriction at the end but its length is set in such a 
way so as to match with the closed end of the cap or a constric- 
tion of the cap to give a tight mechanical seal when the 
capsule is closed. 

A further embodiment of the invention is characterized in that 
the body closed end has a hemi sphe ro ida 1 , conical, pyramidal or 
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flat outside surface and that the cylindrical body side wall is 
totally enclosed within the inner cap side wall when the 
capsule is joined. Preferably the cylindrical outer side wall 
of the body covers practically completely the inner cylindrical 
side wall of the cap. 

Capsules according to the present invention can be prepared by 
the dip molding process from gelatin in a manner known per se. 
It is also possible to prepare them from hydrophilic materials 
like gelatin or starch derivatives or mixtures thereof or from 
native starch tby injection molding as described in the European 
Patent Applications tos. 83 301 642.1 and 89 300 940.8. 
Capsules according to the present invention and as described 
herein are new and are part of the present invention. They are 
preferably made from gelatin by the dip molding process or from 
gelatin or starch by injection molding, preferably from gelatin 
by the dip molding process. 

The sealing process is known per se. The invention resides as 
mentioned in the use of the above described capsules within 
this process. It was surprisingly found that the capsules of 
the present invention are extremely well suited for these 
liquid sealing processes. Cap and body being in an exactly 
coaxial position means that the two rings that appear in the 
horizontal cross-section of the overlapping section of the cap 
and the body have at any height a same and cormon central point 
whereby deviation from the round form/or ovalisation is reduced 
to a minimum, it is a surprising perception that known capsules 
do not fulfill this condition but leave open a free movement 
between cap and body parts even they are coaxially joined, thus 
preventing an exactly coaxial position, mis is shown in Fig. A. 
The coaxial position appears to be essential for the present 
scaling process. 



'Hie r.o.iliryj process accord h>j t.o r-J,. p: . . : ;.. ::t invention ir, 
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essentially carried out (i) by contacting the edge of the cap 
part of the capsule with the sealing liquid so that it gets 
evenly distributed within this overlapping section, mainly by 
capillary forces, (ii) removing the excess of the sealing 
liquid from the exposed outside surface so that only the 
overlapping section remains wet and (iii) causing the sealing 
of the capsule within the overlapping section of the capsule 
body and cap parts by leaving the capsule at ambient 
temperature or by applying heat to said overlapping section. 

Contacting the edge of the cap part of the capsule with the 
sealing liquid can be carried out by any suitable means, e.g. 
dipping within the fluid, spraying, contacting a solid material 
impregnated or wetted with the sealing fluid. Dipping or 
spraying, especially spraying is preferred. 

The excess sealing fluid is removed by any suitable means such 
as agitating, vibrating, blowing off with air or a combination 
thereof. Preferred is the blowing off with air at ambient 
temperature, e.g. in a fluidized bed. 

Causing the sealing of the capsule can be achieved simply by 
leaving the capsule drying at ambient tenperature. However, the 
preferred sealing is carried out at elevated tenperature. 

Such elevated tenperature is higher than 30°C preferably 30 - 
80°C, preferably 35 - 70°C. Most preferred is a tenperature 
of 40 60°C. The tenperature may be reached by using convec- 
tion energy e.g. by heating with heated air of the appropriate 
tenperature, i.e. also higher than 30°C, resp. of 30 - 80°C, 
preferably 35 - 70°C and preferably 40 - 60°C, e.g. using a 
fluidized bed or any other arrangement which prevents the 
capsules from sticking together and provides an even distribu- 
tion of the tenperature within the overlapping section of the 
cap and body part of the capsule. 
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The temperature and temperature limits of the air are not 
critical. Air of a higher temperature can be used in 
combination with shorter heating tines. Heating can also be 
carried out using electro magnetic energy such as infra-red 
waves. By this method it is preferred to create the above 
mentioned temperature within the overlapping section of the 
capsule containing the sealing fluid. 

Water and many organic liquids have been described as being 
suitable sealing fluids. Preferred is a water soluble organic 
fluids containing water. Most preferred are aliphatic 
monohydric alcohols having one to four carbon atoms which may 
be substituted by one alkoxy group having one or two carbon 
atoms or mixture thereof containing 2 - 90% of water, 
preferably 5 - 70% of water. - % - are percent by volume. 

Preferred monohydric alcohols are n-propanol, 2-propanol f 
ethanol and methanol or mixtures thereof, most preferred is 
ethanol resp. a ethanol^ater mixture. The alcohol content is 
preferably more than 40%, preferably 40 - 95%, most preferred 
is 45 - 93%. 

To reduce the surface tension of the mixture resp. to 
facilitate its even distribution within the overlap of the cap 
and body parts a surface active agent may be added. 



The optimum sealing tenperature largely depends on the ratio of 
the water soluble liquid to the water. Taken an ethanoVwater 
mixture it may be said that the higher the water content is, 
the lower the sealing temperature can be chosen. An ethanol 
content preferably of below 70%, preferably below 55% is used 
35 at ambient sealing temperature up to 30°C However, for an 

ethanol content of 30 - 85% a sealing temperature of 30 - 
60 C and for a ethanol content of 65 - 95% a sealing 
tenperature of 40 - 70°C will generally be appropriate. 
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appropriate. The higher the temperature the shorter will be the 
sealing time. The mentioned limits are not critical and to be 
taken as indication for preferred values. It is no problem for 
the expert to find the optimum value of temperature and tune 
for each individual case. These limits are especially suitable 
for ethanol/water mixtures. 

The method of the present invention is particularly suitable to 
seal capsules containing liquids, like organic or mineral oils 
or ljlquid pharmaceutical preparation although solid or pasty 
masses may be filled into the capsules. Liquid oils and 
preparations of low viscosity may counteract the sealing 
process by leaking out into the overlapping section of cap and 
body part. It is therefore surprising that such excellent 
results are obtained. 

Fig. A shows the non-ooaxial arrangement of a conventional capsule. 
Fig. la, lb and 1c show a side elevation view of preferred 
capsule shapes. 

Fig. 2 is a side-sectional view (along the 2-2-axis of Fig. la) 
of the locking section of a preferred embodiment in completely 
locked form. 

Fig. 3 corresponds to a capsule according to Fig. 2, but in 
pre-locked form. 

Fig. 4 is a side-sectional view of the principle of a body part 
with a dia-neter restriction at the open end. 

Fig. 5 shows a side elevation view of an entoodiment of the 
present invention wherein the cap oovers completely the 
cylindrical wall of the body, the body having a spherical end. 

Fig. 6 is a side-sectional view of Fig 5. 
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Fig. 7 shows a side elevation view of an embodiment of the 
present invention differing from Fig. 5 resp. Fig. 6 by having 
two annular ring systems. 

Fig. 8 is a side-sectional view of Fig. 7. 

Fig. 9 shows a side elevation of a further embodiment, 
analogous to Fig. 5, having air vents, 6 protrusions and a 
"flat" end of the body. 

Fig. 10 shows a side-sectional view of Fig. 9. 

Fig. 11 shows a side elevation view of a further embodiment of 
the present invention. Fig. 12 shows the side-sectional view of 
Fig. 11. 

The capsules 10 shown in Fig. la) , lb) and lc) have a cap part 
11 and a body part 12, both being closed at the ends 13 resp. 
14. The cap 11 has a circumferential ridge 15, which may be 
interrupted by air vents. The cap has an open end and between 
this open end and the ridge 15, there are four (Fig. la) , six 
(Fig. lb) or eight (Fig. lc) protrusions 24. The protrusions 24 
need not necessarily all have the sane form. The details of the 
cap 11 with the outer wall 17 and the inner wall 16 are shown 
in Fig. 2 and Fig. 3. The inner wall 16 of the cap shows a 
ridge 13 corresponding to the restriction IS shown on the outer 
wall. The ridge 19 has an angular cross-section, shown on the 
inner wall with the bevels 20 and 21 meeting at the apex 22. 

The closed end 13 is preferably rounded or hemispherical but 
the shape is not critical, if desired, the cap end can have 
other shapes. The inner cap wall 16 proceeding from the open 
end 18 to the line 23, which is the shoulder line, has a slight 
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narrowing diametral taper of the order of 0.01 an per cm 
5 exclusive of ridge 19 and indent means 24. 

In Figure 2 the cap and body parts are shown in the fully 
locked position whereas in Figure 3 the cap and body parts are 
shown in partly closed or pre-locked position with the open end 

10 of the body advanced towards the leading bevel 20 of the ridge 

19. The body has a groove 19a which matches the ridge 19. 
Groove 19a has a leading bevel 20a and a trailing bevel 21a 
which join at apex 22a. In Figure 2, as indicated, the cap and 
body hlave been pressed together from the partly closed 

15 pre-locked or semi-locked position into the fully closed, 

locked position. Here the contriction at the end of the body 
matches with the cap to give a tight mechanical seal, m the 
locked position ridge 19 and body groove 19a are in a matching 
fit or mechanical fit as distinguished from a friction fit, 

20 with their respective bevels and apexes in close conformity. In 

this position the open body end has advanced into the cap to a 
point near or preferably just beyond the shoulder line 23. The 
body like the cap is tapered in the same degree and in the 
direction from its open end to its closed end. The body taper 

25 and the body dimensions in relation to the taper and dimensions 

of the cap also are such as to provide a relatively 
distortion-free fit in the pre-locked position shown in Figure 
3; the fit between adjacent wall surfaces of the cap and body 
advantageously permits the passage of air. The pre-locked fit 

30 in the area of the indent 24 is preferably a mechanical fit as 

distinguished from a friction fit so that it is substantially 
distortion-free. 

This construction provides for increased passage means or air 
35 vent means 25 so as to permit the escape of compressed air 
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contained within the capsule occasioned, for example, by the 
sudden joining of the body and cap parts into locked position. 
Thus, the release of air advantageously avoids any tendency of 
the cap and body to reopen after filling. 

Capsules according to the present invention can be used as 
containers resp. for the exact dosage for food stuffs 
pharmaceuticals, chemicals, dyestuffs, spices, fertilizing 
combinations, seeds, cosmetics and agricultural products and 
matrices of various shapes and sizes for food-stuffs, 
pharmaceuticals, chemicals, dyestuffs, spices, fertilizing 
combinations, seeds, cosmetics and agricultural products in any 
useful form such as powder or liquids. Special forms such as 
microdispersions within the matrix and released from it through 
disintegration and/or dissolution and/or bioerrosion and/or 
diffusion resulting in a controlled release delivery system for 
the enclosed substance, and medical and surgery products, 
formed from the compositions or the foams thereof can also be 
filled into capsules of the present invention. 

Example 1 

10,000 gelatin capsules size 2, of the form as shown in Fig. 
lb, natural transparent, were automatically filled with each 
0.320 g of peanut oil (French Codex grade) and closed, at a 
rate of 11,000 capsules per hour. These capsules were directly 
introduced in a random manner into the spraying station where 
they were contacted with a mixture of 55% of pharmaceutical 
grade ethanol and 45% of demineralized water (% by volume of 
total solution) , during about 1 second. The excess of the 
mixture was drained off by means of a compressed air blast at 
20°C. Immediately thereafter, the capsules were continuously 
fed into a fluidized bed dryer where they were first dryed 
further with air at ambient temperature for 3 minutes and then 
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sealed by means of an air flow of a tenperature of 46°C 
during 3 minutes. The capsules were then discharged from the 
apparatus. The obtained capsules were completely sealed and 
effectively liquid proof. 

Exanple 2 

Exanple 1 was analogously repeated with gelatin capsules of 
size 3 according to Fig* 5, filled with a vitamin E preparation, 
using an ethanol/water mixture of 90:10 and a sealing 
tenperature of 60°C during 4 minutes. The capsules were 
perfectly liquid-proof. 

Exanple 3 

Example 1 was analogously repeated using white opaque capsules 
containing 2% of titanium dioxid by weight. An ethanolyWater 
mixture of 75:25 and a sealing tenperature of 55°C during 3 
minutes. Excellent liquid-proof ness was obtained. 

Example 4 

Exanple 2 was analogously repeated using an ethanol/water 
mixture of 40:60 and a sealing tenperature of 30°C during 10 
minutes. Excellent liquid proofness was obtained* 

Excellent results were also obtained with other sizes filled 
with solid or pasty masses and other sealing temperatures and 
sealing times. 
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METHOD FOR SEALING CAPSULES 



CLAIMS 



1. Method for sealing capsules having coaxial cap and body 
parts which overlap when telescopically joined, by evenly 
' distributing a sealing fluid between the overlapping 
sections of the capsule body and cap parts followed by 
leaving it drying at room temperature or applying thermal 
energy, characterized in that a capsule is used wherein 
the cap part has on its inner surface wall an annular 
ridge or an arrangement which functions as an annular 
ridge said arrangement being preferably an arrangement of 
ridge segments and/or protrusions and spaced from said 
ridge or said arrangement towards the open end of the cap 
part there is arranged means at a spacing being sufficient 
to hold cap and body in an exactly coaxial position. 

2. Method according to claim 1, wherein the annular ridge of 
the cap part is an circumferential ridge which optionally 
is interrupted. 

I. Method according to claim 1, wherein the annular ridge of 
the cap part is an arrangement of circumferentially 
arranged ridge segments or protrusions. 

. Method according to any of the claims 1-3, wherein the cap 
part has an additional annular ridge or an additional 
arrangement of ridge segments and/or protrusions. 
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5. Method according to any of the claims 1-4, wherein the 
ridge(s) is(are) located at the upper part of the cap near 
its closed end within the upper 50% of the cap length 
calculated to the total length of the cap. 

6. Method according to any of the claims 1-5, wherein the 
means to hold cap and body in an exactly coaxial position 
is represented by a minimum of three protrusions, 
preferably in a synrnetrical arrangement, preferably 
adjacent protrusions having all the same distance from 
each other* 



7. Method according to claim 6, wherein as said means are 
arranged 4, 5, 6, 7, 8, 9 or 10 protrusions, preferably 6, 
7, 8, 9 or 10, preferably 6 or 8 protrusions, preferably 
in a synnetrical arrangement, preferably all protrusions 

20 having the same form and preferably adjacent protrusions 

having all the sane distance from each other. 

8. Method according to any one of claims 1-5, wherein said 
means is an annular ridge which is preferably interrupted. 

25 

9. Method according to any one of the claims 1-8, wherein 
there are two means to hold cap and body in an exactly 
coaxial position. 

30 10. Method according to any one of the claims 1-9, wherein the 
means to hold cap and body in an exactly coaxial position 
is located within 50 - 95% preferably within 50-85%, 
preferably within 55-80% and preferably within 65-75% of 
the total cap length, calculated from the top of the 

35 closed end of the cap towards its open end. 

11. Method according to claim 10, wherein there are two 

protrusions within a range of 65 - 75% of the total cap 
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12. Method aocording to any one of the claims 1-11, wherein 
the body part has a smooth outside surface. 

13. Method .according to any one of the claims 1-12, wherein 
the body part has on its outer surface annular grooves or 
an arrangement of grooves matching with the ridge means 
of the inner surface of the cap so as to provide a 
substantially distortion-free, full lock between the cap 
and the body. 

14. Method aocording to any one of the claims 1-13, wherein 
the annular ridges and grooves are interrupted in such a 
way that the spaces between the ridge segments act as 
vents to permit air to escape from within the capsule when 
joined. 

15. Method according to any one of the claims 1-14, wherein 
the annular ridge of the cap is a constriction of the 
diameter of the cap. 

16. Method according to any one of the claims 1-15, wherein 
the annular ridge has two slopes and an optional flat 
surface in between. 

17. Method according to any one of the claims 1-16, wherein 
the protrusions have an oval, round or rectangular basis 
and in the cross-section show two slopes and an optional 
flat surface in between. 

18. Method aocording to any one of the claims 1-17, wherein 
the body has a reduced diameter of the outer wall in the 
area of its open end compared to the diameter of the rest 
of the outer wall. 
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19. Method according to claim 18, wherein the constriction of 
the body matches with the closed end of the cap or a 
constriction of the cap to give a tight nechanical seal 
when the capsule is closed > 

20. Method according to any one of the claims 1-17, wherein 
the length of the body is set to match with the closed end 
of the cap or a constriction of the cap to give a tight 
mechanical seal when the capsule is closed. 

21. Method according to any one of the claims 1-20, wherein 
the cylindrical body side wall is totally enclosed within 
the inner cap side wall when the capsule is joined* 

22. Method according to any one of the claims 1-21, sealing 
gelatin capsules which are made by the dip molding process. 

23- Method according to any one of the claims 1-21, sealing 
capsules made from gelatin or starch derivatives or 
mixtures thereof or from native starch by injection 
molding . 

24. Method according to any one of the claims 1-22, wherein 
the wall of the cap and/or the body part represent a foam. 

25. Method according to any one of the claims 1-24 sealing 
capsules containing food stuffs pharmaceuticals, 
chemicals, dyestuffs, spices, fertilizing combinations, 
seeds, cosmetics and agricultural products as powder, 
paste or liquid. 

26. Method according to any one of the claims 1-25 containing 
a liquid. 
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27. Method according to any one of the claims 1-26, (i) by 
contacting the edge of the cap part of the capsule with 
the sealing liquid so that it gets evenly distributed 
within .this overlapping section, (ii) removing the excess 
of the sealing liquid from the exposed outside surface so 
that only the overlapping section remains wet and (iii) 
causing the sealing of the capsule within the overlapping 
section of the capsule body and cap parts by leaving the 
capsule at ambient temperature or by applying heat to said 
overlapping section. 

28. Method according to claim 27, wherein the contacting the 
edge of the cap part of the capsule with the sealing 
liquid is by dipping within the fluid, spraying, 
contacting a solid material impregnated or wetted with the 
sealing fluid, preferably by dipping or spraying, 
especially by spraying. 

29. Method according to any one of the claims 27 and 28, 
wherein the excess sealing fluid is removed by agitating, 
vibrating, blowing off with air or a combination thereof, 
preferably by blowing off with air at ambient temperature, 
preferably in a fluidi2ed bed. 



30. 



31. 



Method according to any one of the claims 27-29, wherein 
sealing is carried out at ambient temperature. 

Method according to any one of the claims 25-29, wherein 
sealing is carried out at a temperature of higher than 
30°C, preferably at 30 - 80°C, preferably at 35 - 
70 C and preferably at 40 - 60°C. 



32. Method according to any one of the claims 27-30, wherein 
sealing is carried out in a fluidized bed with heated air. 
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33. Method according to any one of the claints 27-29, wherein 
sealing is carried out with electro magnetic energy 
preferably with infra-red waves. 

34. Method according to any one of the clainis 27-33, wherein 
the sealing fluid is a water soluble organic liquid 
containing water. 

35. Method according to any one of the claims 27-34, wherein 
the sealing fluid is an aliphatic nonohydric alcohol 
having one to four carbon atoms which may be substituted 
by one alkoxy grotp having one or two carbon atoms or 
mixture thereof containing 2 - 90% of water, preferably 
5-70% of water. 

36. Method according to any one of the claims 27-35, wherein 
the sealing liquid is an ethanol/Water mixture. 

37. Method according to claim 36, wherein the sealing fluid 
contains wore than 40% of ethanol, more preferably 40 - 
95%, most preferred 45 - 83%. 

38. Capsules sealed according to any one of the claims 1-37. 

39. Capsule shapes according to the claims 1-24. 
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